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Abstract
Aim: We conducted two studies to elucidate the relationship between heartbeat rhythms and relaxation 
among Japanese babies, young children, and their parents.
Subjects and Methods: STUDY 1: Seven parents (age M = 34.3, SD = 5.5 years) with infants or toddlers 
(age M = 9.4, SD = 6.7 months) participated by listening to three conditions—a heartbeat sound, music, 
or music with a heartbeat sound—while completing a semantic differential exercise assessing musical 
imagery. Three types of music (classical, music box, and children’ s songs) were used. Image scores 
were compared among the three conditions in each type of music. STUDY 2: Participants included 161 
parents who listened to three pieces of music, each with a different heartbeat rhythm (patterns A, B, 
and C). The parents reported their baby or child’ s responses to the music and also self-reported feelings 
they experienced. Finally, the parents indicated the piece of music they most preferred and related 
images using the SD exercise. To perform our analyses, we also assessed acoustic characteristics of the 
three heartbeat sounds.
Results: STUDY 1: In the music arranged for a music box, participants evaluated musical imagery as 
significantly more “airy,” “comfortable,” “feels good,” “relaxing,” “easy,” “awake,” and “amusing” when 
listening to music with a heartbeat sound, in comparison to the other two conditions (p < .05). STUDY 2: 
“Rocking the body” and “heard quietly and slept” were the infants’ and toddlers’ responses to the music 
with a heartbeat sound. Fifty-six parents (34.8%) preferred “pattern A” music, 47 (29.2%) preferred 
“pattern B,” and 10 (6.3%) preferred “pattern C.” In analysis of “pattern A” acoustics, the mean number 
of heartbeats per minute, mean heartbeat frequency, maximum heartbeat frequency, and heartbeat 
Pitch Period Perturbation Quotient (PPQ) were 58/min, 120.3 ± 32.8 Hz, 248.4 Hz, and 11.39%, 
respectively.
Conclusion: This research suggests that a heartbeat sound effective for relaxation has a rhythm of 60 
beats/min, low-frequency bandwidth (120–220 Hz), and low percentage of PPQ. Our studies also indicate 
that music arranged for a music box with a heartbeat sound might be beneficial for inducing relaxation.
Key words：Heart beat sound, Relaxation, Acoustic analysis, and Semantic Differential exercise. 
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サンプルNo. F0（Hz) PPQ（％） APQ（％） NHR（比）
1 195.478 9.837 38.978 0.663
2 148.667 10.437 33.293 0.592
3 192.477 11.494 38.781 0.566
4 186.987 16.644 44.114 0.633
5 130.383 9.614 33.083 0.587
6 193.384 9.260 37.262 0.473
7 198.296 8.839 37.143 0.547
8 205.691 15.332 49.977 0.815
9 152.671 9.259 40.886 0.471
10 148.771 11.379 45.053 0.422
平　　均 175.281 11.210 39.857 0.577
標準偏差 27.000 2.685 5.308 0.113












心音A 58 120.3±32.8 248.4 11.388 41.773
心音B 59 126.2±35.1 327.8 10.950 38.960
心音C 76 108.2±24.7 334.2 15.397 34.362
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表３　SD法による曲ジャンル別・音条件別のイメージの平均値（上段：クラッシック　中段　オルゴール　下段　童謡）
心音のみ ノクターン第1番 クラッシック（きらきら星変奏曲） クラッシック（アベマリア/ピアノ）
曲のみ 曲＋心音 曲のみ 曲＋心音 曲のみ 曲＋心音
元気な 4.00 2.86 2.71 4.71 5.29 3.29 3.57
静かな 5.71 5.29 6.29 4.57 4.71 5.14 5.00
目が覚める 3.00 3.43 2.00 3.00 3.29 2.29 1.86
楽しい 4.14 3.71 3.29 5.29 4.86 3.86 4.29
穏やかな 4.86 4.71 5.14 5.29 4.86 6.14 6.29
明るい 3.57 3.43 2.71 5.43† 4.86 3.43 3.00
暖かい 5.43 4.57 4.14 5.71 4.86 5.14 4.86
軽い 3.43 3.00 3.00 5.29† 4.86† 3.57 2.86
楽な 4.29 4.29 4.29 5.57† 4.86† 4.29 4.43
安心する 5.00 4.43 4.43 5.86 5.43 5.43 5.00
気分が良い 5.14 4.57 4.57 6.00 5.43 5.71 5.71
リラックスする 5.00 4.86 4.57 5.86 4.86 5.71 5.71
心地良い 5.29 5.14 4.14 6.14 5.29 5.57 5.86
ゆったりする 5.29 4.86 5.29 5.71 4.86 6.29 5.86
優しい 5.71 4.57 4.43 5.71 4.71 5.71 5.71
† P＜0.05 vs.心音のみ　¶ P＜0.05  vs. 曲のみ.
心音のみ オルゴール（星に願いを） オルゴール（アベマリア）
曲のみ 曲＋心音 曲のみ 曲＋心音
元気な 4.00 4.14 3.71 3.86 4.86
静かな 5.71 5.57 5.43 5.14 3.71†¶
目が覚める 3.00 2.29 1.71†¶ 2.00 2.86
楽しい 4.14 4.86 4.29 4.43 5.71†¶
穏やかな 4.86 5.86 6.14 6.00 5.29
明るい 3.57 4.86 4.43 4.43 5.57
暖かい 5.43 5.43 6.00 5.57 6.14
軽い 3.43 5.00† 5.14† 5.00† 5.43†
楽な 4.29 5.43 5.29 4.86 6.00†¶
安心する 5.00 6.14 6.29† 6.29† 6.57†
気分が良い 5.14 6.00 6.14† 6.14† 6.57†
リラックスする 5.00 6.14† 6.43† 6.00† 6.57†
心地良い 5.29 5.57 6.57† 6.29† 6.57†
ゆったりする 5.29 6.00 6.00 6.14 6.29
優しい 5.71 6.14 6.00 6.29 6.71
† P＜0.05 vs.心音のみ　¶ P＜0.05  vs. 曲のみ.
心音のみ 童謡（アイアイ） 童謡（大きな栗の木の下で）
曲のみ 曲＋心音 曲のみ 曲＋心音
元気な 4.00 6.86† 6.29† 5.86† 5.57†
静かな 5.71 1.29† 2.29†¶ 2.57† 2.86†
目が覚める 3.00 6.43† 5.86† 5.43† 4.86
楽しい 4.14 6.71† 6.00† 5.86† 5.86†
穏やかな 4.86 3.71 4.00 5.00 5.57
明るい 3.57 6.86† 6.00† 5.86† 5.86†
暖かい 5.43 6.00 5.71 5.71 5.43
軽い 3.43 6.14† 5.00† 5.43† 5.43†
楽な 4.29 5.86 5.00 5.29 5.29
安心する 5.00 6.00 4.71 5.71 5.57
気分が良い 5.14 6.29 5.14 5.86 5.71
リラックスする 5.00 5.14 4.71 5.14 5.29
心地良い 5.29 5.71 5.14 5.57 5.57
ゆったりする 5.29 4.86 4.57 5.14 5.29
優しい 5.71 5.86 5.00 5.57 5.57
† P＜0.05 vs.心音のみ　¶ P＜0.05  vs. 曲のみ.
96 九州保健福祉大学研究紀要  17 :  89 〜 96, 2016
12


































































































































































































































































































































































































































































A	 B	 C	 D	 	 	
